Effects of phrenic nerve cooling on diaphragmatic function.
The effects of phrenic nerve cooling at 0 degrees C on the nerve and diaphragmatic function were evaluated in dogs. Eleven dogs, anesthetized and mechanically ventilated, were studied. Left diaphragmatic function was assessed by recording the transdiaphragmatic pressure (Pdi) generated during electrical stimulation of the left phrenic nerve at different frequencies (0.5, 30, and 100 Hz). Phrenic nerve stimulations were achieved either directly by electrodes placed around the phrenic nerve above its pericardial course or by intramuscular electrodes placed close to the phrenic nerve endings. Electrical activity of the hemidiaphragm (Edi) was recorded and phrenic nerve conduction time (PNCT) was measured during direct phrenic stimulation. A transpericardial cooling of the nerve, at 0 degrees C, on a length of 1 cm, was performed during 30 min (group A, n = 7) or 5 min (group B, n = 4). After the cooling period, phrenic and diaphragmatic functions were assessed hourly for 4 h (H1-H4). Cooling the phrenic nerve produced a complete phrenic nerve conduction block in all dogs, 100 +/- 10 s after the onset of cold exposure. Conduction recovery time was longer in group A (11 +/- 7 min) than in group B (2 +/- 0.5 min) and PNCT remained increased throughout the study in group A. Furthermore, in group A, Pdi and Edi during direct phrenic stimulation were markedly depressed from H1 to H4. No change in these parameters was noted until H3 during intramuscular stimulation, time at which a significant decrease occurred. By contrast, Pdi and Edi from direct and intramuscular stimulations remained unchanged throughout the study in group B.(ABSTRACT TRUNCATED AT 250 WORDS)